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Abstract
In 1994, Argentina introduced Pension Reform and Unemployment Benets
as a major reform component to its social security system. This papers analyzes
the eects of introducing new individual accounts in the pension system -which
was under eect between 1994 and 2008- over wages, employment and poverty.
While the macroeconomic eects of a change in the pension system is an issue
that is relatively well addressed by the literature, its microeconomic eects are
often neglected in the analysis.
We use a CGE model to evaluate the eects of the reform on labor market
and poverty. Our results indicate that if private pension funds are allocated to
physical investment, labor demand and wages increase and poverty goes down.
However, these eects fade out if funds of private accounts are used to buy
government debt.
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1 Introduction
In the early nineties Argentina launched a major program aiming at modernizing
its economy. It included, among other things, a stabilization plan (\Convertibility
Plan"1), trade and nancial liberalization, privatization of public rms and services,
and deregulation. These reforms were an attempt to break the long history of huge
scal decits nanced by money printing, which caused high ination and required
subsequent devaluations in order to avoid a real appreciation of the exchange rate.
In many aspects, this plan was a huge success. The country registered a period of
large capital inows, low ination, high rates of growth fueled by productivity gains,
and high investment.
The Social Security System was also reformed in 1994. During the eighties, social
security was characterized by large decits and high payroll taxes, strong regulations
in labor markets with centralized bargaining processes and other ineciencies.
Prior to 1994, the pension system was nanced as PAY-GO, and presented some
serious weaknesses. On one hand, some pensioners had not contributed to the pension
system during their working years, and became beneciaries because of a \morato-
ria"2. On the other hand, the old system was not sustainable due to other political
aspects. For example, some provinces gave high retirement benets to their former
public servants. These issues explained part of the high decit generated by the old
system, which imposed a high payroll tax burden on the working population. Fur-
thermore, Argentina has one of the most aging population in Latin America, which
progressively increases the dependency burden and the country's long-run decit.
A major overhaul to the social security system was needed in order to reduce
the impact of the increase in the dependency rate, improve eciency, reduce the
1The\Convertibility plan" included a strict currency board, which pegged the local currency to
the US dollar. This strict rule aimed at giving predictability to the monetary authority, reducing
expectations of high ination.
2A massive\pardon" which allowed people without enough working history to obtain a pension.3
already high non-wage labor costs, and increase coverage of displaced workers due
to adjustments (privatization, public sector employment layos and openness) in the
labor markets. The Social Security Reform included the following aspects:
 Introduction of Unemployment Insurance in 1991.
 Implementation of a pension reform system: All workers could choose between
continuing in PAY-GO state-administered system or joining personal account
systems (previous contributions to PAY-GO system were recognized in the de-
nition of benets) run by private companies known as AFJP or Administradoras
de Fondos de Jubilaciones y Pensiones, (Pension Fund Companies).
 Increase of family allowances on a progressive basis.
 Some degree of competition was introduced in the health insurance system.
 Constitution of a \work risk" insurance system through a law that dened the
amount of automatic compensation for all accidents and professional illnesses.
Private companies known as Administradoras de Riesgos del Trabajo or ART
provided insurance service, collecting a xed amount per worker in each rm
and covering compensation costs.
From all these reforms, the pension system reform was by far the most important,
both in terms of social security and because of its macroeconomic implications. Huge
amounts of transfers were devoted to private pension administrators. The decit
generated by the introduction of such a system was covered with an increase in both
public debt and VAT over the period, while payroll taxes were reduced.
This paper represents a contribution to the literature, since it sheds light on the
eects of the Pension Reform on labor market outcomes and poverty. It supports the
view that Pension Reform has a signicant eect on growth only to the extent that
pension funds are allocated towards increasing physical capital. If funds are used to4
nance public debt instead, the eect on growth is negligible. From a policy point
of view, the study is highly relevant since the Argentine government has just undone
some of the major changes introduced in 1994, without a comprehensive analysis of the
previous reform program's consequences. It is also relevant for developing countries
in general, since many of the PAY-GO systems are facing increasing challenges as a
result of an aging population across the board.
This paper is organized as follows: section 2 presents the research objectives, sec-
tion 3 summarizes the main changes introduced by the reform and section 4 describes
the methodology utilized. Section 5 shows the results and nally, section 6 concludes.
2 Research objectives
The main objective of the paper is to measure the eect of the Pension Reform
(henceforth PR) on labor markets and poverty. This is a question of extreme policy
relevance since the transfer of resources from the public to the private sector as implied
by the pension reform has signicant macroeconomic impacts for the economy. The
social security system redistributes an amount equivalent to 10% of GDP, while the
pension system alone represents 75% of that total. Pension reform amounted to
around 1.5% of GDP, diverting these amounts toward private accounts and increasing
the social security decit, thus inducing a general increase in taxes.
Moreover, as it has been mentioned in the introduction, empirical evidence about
the microeconomic eects of social security reform is not very well known for the case
of Argentina.
3 Social security Reform in Argentina
From 1994 onwards, several reforms were implemented in social security taxes. The
main reform was changing the PAY-GO system to an individual account system,5
which allowed each worker to choose between systems. Thus, the relevance of the
reform depended on the workers' preferences. While most workers would be better-
o after the reform, older workers would not benet. Thus, younger workers decided
to join the new system in great numbers.
Other instruments were also important to promote the preference for an individual
account system:
 The government implemented a xed contribution that was relevant only for
distributional reasons and for inducing workers to opt for the new system.
 The government also granted a minimum amount of pension for workers in the
new system.
 By default, every new worker was assigned to the new system, except those who
chose otherwise.
 Once in the individual account system, the worker could not go back to the
PAY-GO system. However, the reverse was possible.
On the whole, after two years, 70% of the workers were contributing to individual
accounts, and after four years, this proportion reached 80%.
This change had several impacts on the economy, which we will include in our
analysis.
First of all, there was a very signicant transfer from government accounts to
the private nancial system, increasing government decit. The gap in the PAY-GO
social security system, the transition cost, was not only relevant for its amount but
mostly for its irreversibility: the transition cost would fade out only in the long run.
After implementing this reform, Argentina suered the impact of the \Tequila"
crisis, that reduced activity level and labor demand. Moreover, labor informality,
jumped from around 29% to 35% within two years. Formal labor demand was crucial6
to limit the social security decit. To stimulate labor demand, and particularly
formal labor demand, Social Security taxes were signicantly reduced in 1995
and in 1996. While the impact of this reduction over informality is still considered
controversial, the Social Security decit incidence was signicant, since such social
security taxes constitute an important part of total revenues for social security.
The government implemented two measures to counter this impact on the public
accounts. Firstly, it raised the VAT rate from 18% to 21% in 1995. This increase was
introduced in order to improve government income without aecting formal labor
demand. Nevertheless, the VAT increase aected formal labor demand negatively,
through an increment of the hidden economy and, thus, informal workers' demand.
Secondly, government captured pension funds through public debt. As
AFJP portfolio decisions were regulated, these institutions had to buy periodically
signicant amounts of public debt. This was a way of nancing social security tran-
sition costs.
From the point of view of the capital market, the reform also had a signicant
impact. The proportion that was not captured by public debt was invested in nancial
assets, such as bank deposits (16% of the aggregate portfolio) and equities (almost
30%). On the whole, and to simplify, 50% of the individual accounts were invested
in public debt and the remaining 50% in the capital market or the private sector
through nancial intermediation.
Nevertheless, from the whole amount deposited in individual accounts, a relevant
proportion (initially around 30%, then declining to 20-25%) was retained by these
nancial institutions as a fee. This can be seen both as an economic impact over a
specic sector of activity (nancial intermediation services) and as a reduction in the
total amount that was channeled into the private sector. Such a fee was high, but
it was compensated by the funds' nancial returns (returns to nancial investment
increased total funds at a 10% cumulative rate).7
In any case, this nancial stock oriented towards nancing investment increased
the pace of capital stock accumulation. In particular, the capital stock was raised
by almost 60 billion dollars/pesos between 1994 and 1999. The portfolio of AFJP
accumulated at the end of the period was around 8 billions pesos, which was channeled
into the private sector.
The above-mentioned issues are the main ones we focus on in this paper. Never-
theless, several other impacts (which we summarize below) can also be relevant, but
are beyond the scope of this work.
First, labor supply can increase signicantly due to the reform. Those in favor
of the social security reform noted that the PAY-GO system was not highly valued
by workers because historically, government tended to use social security amounts
in order to nance current decits. Instead, individual accounts would be regarded
as private savings. It was expected that this eect would boost labor supply in the
formal sector because of the increase in the valuation of the social security benets.
This eect would contribute to formalization, reducing transition costs.
While the valuation aspect is important in analyzing social security reform, it was
not implemented in our model. However, it should be said that by 2000 or 2001 this
valuation became at risk due to the high proportion of AFJPs' nancial assets which
were on the verge of default. Thus, the evolution of valuation is still a matter under
discussion.
Secondly, households' expectations about future pensions improve their estimated
wealth, thus increasing consumption. In other words, the increase in savings through
the social security system would be compensated by a reduction of households' current
savings.
Again, this aspect is not included in the model, because so far, there has not been
evidence to prove that private savings had diminished due to social security reform.
Thirdly, the other aspect that is not accounted for in the model is the long-term8
impact of social security reform on the social security decit. In fact, transition
costs would eventually vanish in the future, thus revealing the scal benets of the
reform. The analysis that we implemented in the model implicitly assumes that the
new decit is constant. In any case,this assumption is not entirely misleading, given
that the computed transition costs would be practically constant (between 1.5% to
2% of GDP) for 25 years, i.e. up to 2020.
Finally, social security reform implies a swap in the public debt between implicit
debt (the present value of the future payments of the PAY-GO system) and explicit
debt. The dierence is not rhetorical. A default on implicit debt can exist without any
punishment in nancial markets, thus reducing pension payments (through ination,
for example). On the other hand, the burden of implicit debt is reduced, rather that
increased, by an increase in the real interest rate. Furthermore, rollover of implicit
debt only includes annual expenses and not the total stock of debt. Thus, if the
probability of default arises, explicit debt is signicantly riskier than the implicit one.
This aspect is not included in our model either.
4 Methodology
The kind of reform we are going to analyze has two important dynamic aspects: one
is its eects on capital accumulation and the other is the long-run viability of such
reform. In this sense, we are aware that pension reform eects will be better appraised
by using a dynamic model. However, as a rst attempt to start exploring the reform's
eects on labor markets and poverty, we will use a static model.
4.1 The Model
In order to analyze the eects of the pension reform on the labor market we built a
static Computable General Equilibrium (CGE) model for the economy of Argentina,9
based on Decaluw e, Martens and Savard (2001). Since one of the most important
issues to address when evaluating a social security reform program is its eects on
the labor market, we modied the basic model in order to allow for departures from
perfect competition in such markets by assuming eciency wages and an endogenized
labor supply, and allowing for the existence of formal and informal labor.
The main features of the model are:
 It is a multi-sector small open economy model with 11 sectors3
 We assumed Argentina has seven trading partners: Brazil, Mexico, Canada,
USA, European Union, Rest of Latin America and Rest of the world.
 Perfect competition is assumed in all sectors.
 We assumed there are four representative households, according to the amount
of formal/informal labor they supply to the market: Formal households (HH1),
Semi-formal households (HH2), Semi-informal households (HH3) and Informal
households (HH4).4
 Government collects taris and taxes on commodities and on labor. Govern-
ment revenues are used to buy good and services and to make transfers to the
households (pensions, unemployment insurance, etc.). We assumed xed public
savings.
 On the production side, we used a nested production function. At the top level,
rms combine intermediate inputs with value-added using Leontie technology.
Value-added is obtained with a Cobb Douglas function which combines formal
labor, informal labor and capital.
3Agriculture and food industry, Extractive, Textile, Clothing and footwear, Wood paper and fur-
niture, Oil and rening, Non-metal manufacturing, Utilities, Construction, Government and Other
services.
4We divided the households between semi-formal and semi-informal according to whether the
main source of household income comes from the formal or the informal market, respectively.10
 Total demand for each sector is composed of domestic demand and exports.
 Domestic consumption is a composite (Armington) of domestic and imported
goods.
 Current Account is xed.
 There are three factors of production: capital, formal and informal labor.
 We use a non-competitive framework for modeling labor markets. Following
Annabi (2003), Harris and Todaro (1970) and Shapiro and Stiglitz (1984) we
introduce eciency wages and a modied Harris Todaro condition in order to
generate involuntary unemployment in the formal sector and a wage dierential
for formal and informal jobs.5
 Capital supply is exogenous, but, after the reform program's introduction, a
given proportion of funds coming from pension funds is invested in physical
capital.6
The model was run using GAMS.
4.2 Calibration of the model
4.2.1 Argentine SAM
The model was calibrated using a Social Accounting Matrix (SAM) which uses Input
Output tables for 1997, updated to 2000, adapted from Petri and Mendez Parra
(2005). The Argentine SAM is based on the disaggregation of the sectors of the 1997
Input-Output Tables (MIPA-97) built by INDEC (Argentine Institute of Statistics
and Census). We modify the SAM built by the Secretariat of Agriculture, Livestock,
Farming, Fisheries and Food (henceforth SALF-SAM) which updates the 1997 data
5See the appendix for a detailed description of the labor market modeling.
6See the appendix for a detailed description.11
up to year 2000. The SAM is based on an Input- Output table which had a detailed
breakdown of the agricultural sector (47 categories) and a total of 64 sectors. We
proceed to a brief description of the basic structure of the SALF-SAM.
The production factors included in the SALF-SAM are labor, land and capital. All
factors are considered homogeneous. Labor demand was estimated using the MIPA
97, the Permanent Household Survey (EPH-INDEC) and the cost product structures.
Average wages are obtained from the MIPA 97.
Household consumption is drawn from the National Expenditure Survey (1996-
1997).
It is assumed that rms are homogeneous and they receive all the capital pay-
ments, i.e. there are no payments between factors. Households receive payment from
labor and rms receive payments from capital and in turn make payments to house-
holds. Capital payments are computed as the residual part from the value added
after payments to labor (gross production surplus).
Government consists of the national, provincial and city governments. Data from
government investment were provided by DNIP7 and expenditures from DNGC8.
In order to compute national taxes, taris and social security payments, informa-
tion from the AFIP9 was used. At the provincial and city level, data from DNGC
were used.
For the savings-investments account, data from the DNCN10 and DNCPM11 were
used.
As far as the rest of the world is concerned, countries were grouped into seven:
Brazil, Mexico, Canada, United States, European Union, Rest of Latin America and
Rest of the World. All the trade data were provided by the Argentine Customs Oce.
7Direcci on Nacional de Inversi on P ublica (National Direction of Public Expenditure)
8Direcci on Nacional de Gasto Consolidado (National Direction of Consolidated Spending)
9Administraci on Federal de Ingresos P ublicos (National Revenue Agency)
10Direcci on Nacional de Cuentas Nacionales (National Accounts Oce)
11Direcci on Nacional de Programaci on Macroecon omica (Macroeconomic Programming Oce)12
Table 1: GDP structure
% of Output
Agriculture + Food Manufacturing 24.2%
Oil, Mining and Extractive Activities 4.7%
Textile, Clothes and Footwear 5.7%
Wood, Paper and Printing 4.9%
Oil and Rening 5.5%












The SAM was not properly balanced because the dierences in the valuation of
magnitudes from supply and demand. The approach used to balance the matrix is
the one developed by Robinson, Cattaneo and El-Said (2001), known as the cross
entropy method.12
The SAM was built on data from 1997, but an update for 2000 was made. This
year was the last of \normal" economic activity for Argentina before the crisis of
2001. In order to do this update, gross value of production and supply and demand
by sector data was obtained from the DNCN.
The updating process consisted on using the technical coecient from the 1997
SAM and applying the 2000 total values to its rows and columns. In this way, a
SAM with nal values for 2000 was obtained, keeping the relatives price structure
and technology of 1997.
12For a more detailed analysis see Petri et al. (2005)13
Table 3: Household's Consumption and Income





4.2.2 Modifying the SAM
Here, we aggregate back all agricultural breakdowns and make specic modication
to the household income-expenditure structure which we will note below.
We used the Household Survey for May 2000 (Encuesta Permanente de Hogares)
in order to calculate the income sources and the structure of the four representative
households.13
We also used the information available in the household survey in order to char-
acterize the household supply of labor.
We used the Expenditure Survey in order to build the consumption of each rep-
resentative household. Expenditure information available for Argentina is relatively
poor compared to that of income. The last expenditure survey is available for 1996-
1997. We updated this information for year 2000 using the consumer price index
for each item we describe in appendix D. In order to update the ENGH up to 2000,
disaggregated consumer price indexes were used.14
13The following income sources appear in the Household Survey: a) monthly labor income (wages):
salaried workers ordinary wage, salaried workers benets, self employed, company owner, retrieved
production for home consumption, other non monetary payments (vouchers, etc.), b) non labor
income: pensions, rents/Interests, benets/dividends, unemployment benets, severance payments,
scholarships, alimony, transfers from people outside the household, others.
14See disaggregation in the appendix14
Table 4: GDP structure
% of Output
Agriculture + Food Manufacturing 24.2%
Oil, Mining and Extractive Activities 4.7%
Textile, Clothes and Footwear 5.7%
Wood, Paper and Printing 4.9%
Oil and Rening 5.5%












Table 6: Household's Consumption and Income





5 Social Security Reform - Simulation results
The model allowed us to simulate alternative shocks, mainly in the social security
system, taxes, labor supply and capital stock.
We conducted several simulations with the objective of decomposing the impact
of each shock on the labor market. We rst present the most relevant simulations,
their quantitative implications in the model and their main results. Then we analyze
the results and compare them to actual changes registered by the economy after the
reform. Then, we will estimate the impact of the changes in the labor market on
poverty. Finally, we conclude by analyzing the limits of the exercises and plan future
improvements of the model.
The following shocks were estimated:
1. Pension Reform (PR) - Individual accounts system: Individual accounts
were simulated as a change in social security taxes: a proportion of these taxes
(80%) are oriented to none other but government income.
2. Physical capital accumulation: Here, we estimated the total physical
capital accumulation that PR permits to implement. This amount is calculated
as a perpetuity at a 20% annual return. Sensitivity analysis is implemented
through the relevant coecient, that is to say the proportion of individual
accounts that nance capital accumulation.
3. Funds captured by the government: the government closure implies that
its savings are held constant by an increase in the VAT rate. In other words, PR
implies VAT increment. Nevertheless, this raise is tempered by the proportion
of pension funds captured by the government. This issue is explored through a
sensitivity analysis of the relevant coecient, that is to say, the proportion of
funds that government captures.15
15Other experiments analyzed were: cut in social security taxes, an exogenous increase in labor16
We built three scenarios:
 Scenario A: Introduction of individual accounts with 75% of the funds directed
towards increasing physical capital and the rest captured by the government in
the form of higher debt.
 Scenario B: Introduction of individual accounts, but lowering the percentage
invested in physical capital to 20%.
 Scenario C: Introduction of individual accounts, as in Scenario A, but for some
reason individual accounts will not be nancing physical capital.
5.1 Results
Table 4 summarizes the simulation results according to the dierent scenarios. These
scenarios are constructed according to the previous shocks. Specically, scenario A
diers from the base case in the implementation of PR, from PAY-GO to individual
accounts. This shock is simulated using the corresponding parameters. Parameter
capprop indicates the proportion of the social security tax that is reoriented towards
individual accounts. Of that amount, 25% is captured by public debt (tao) and the
remaining 75% is invested in physical capital (taop).
This exercise does not include any other shock. Nevertheless, it should be noted
that government adjusts VAT rate in order to nance the same level of consumption
and transfers, and that the proportion (tao) of individual accounts is considered a
way of nancing expenses. In other words, tax rate increases when social security tax
receipts are reduced.
According to the model and its calibration, the social security reform program
generates good results without any scal costs.
supply, an increase in labor supply in the formal sector-analytically equivalent to an increase in
Social Security Valuation- and, nally, a reduction of household savings.17
Individual accounts, simulated in this way, generate an increase in both formal and
informal wages of 5% and 7% respectively, while capital returns drop by 7%. Value-
added goes up by 8%, generating an increase in labor demand of 1%, substituting
formal jobs for informal ones.
This impact depends crucially on capital accumulation eect: all these positive
changes are owed to an increase in capital supply of 15%, based on pension funds. If
the government captures a higher proportion of individual accounts, say 80%, then
the eects would fade out (see scenario B).
On the other hand, if for any case, aggregate amounts of individual accounts
would not be invested in physical capital (for example, the investment is oriented to
US bonds), then the simulated eect of individual accounts is not positive: wages fall
by 1%, labor demand also falls and VAT must increase by 28% to compensate the
scal decit. This situation is simulated in scenario C.
Going back to scenario A, pension reform would generate an increase in VAT rate
of 7%, which implies a 15% increase in receipts that compensates the fall of social
security taxes collected by government. Government income falls by only 1%, which
is covered by new debt.
Consumption prices would go down, given the reduction in returns to capital,
while this reduction is compensated by the increase in VAT.
On the whole, disposable income rises by 3% in nominal terms and by 4% in
real terms. This points out the relevance of pension reform impact over poverty and
income distribution, as it increases demand for formal labor, reduces unemployment



































































































































































































































































































































































































































































































































































































































































































As we saw in the previous sections, the reform program aected labor market out-
comes, and hence, it can have eects on poverty. Since our CGE only has repre-
sentative households, we have to resort to a top-down approach in order to measure
its eect on poverty.16To calculate the impact of pension reform on households, we
implemented a simple micro simulation method.
This method consists of changing Permanent Household Survey database (of May
2000), introducing new levels of employment and wages. Changes in mean wages
were implemented, proportionately modifying all wages of each sector (informal and
formal). New jobs were calculated through a random imputation of a new job and
wage for unemployed labor. In other words, a specic number of observations of
unemployed workers were changed to employed. A wage was imputed to these obser-
vations, according to the mean wage of the group, that is, for the workers of a specic
industry, sector (formal/informal) and educational level.
Before analyzing the results of poverty calculations for PR scenarios, we present
the method by changing dierent relevant variables. We calculate a new poverty
headcount and severity measures after introducing changes in labor demand, wages
and poverty lines, which can be observed in table 9.

































































































































































































































































































































































































































































































Table 9: Simulation results
Scenario A B C
Formal wage 5.4% 1.4% -1.3%
Informal wage 6.7% 1.7% -1.2%
Formal labor demand 1.2% 0.3% 0.1%
Informal labor demand -1.7% -0.5% -1.4%
Poverty line -1.4% -0.4% 0.3%
Extreme poverty line -2.6% -0.7% -0.3%
Poverty change -0.023 -0.006 0.009
Extreme poverty change -0.009 -0.002 0.003
An increase in formal demand of 5% would reduce the poverty headcount by
1.6 points and extreme poverty by 0.4 points. The poverty gap would also drop
signicantly by about 0.7 points, while severity would fall by 0.5 points.
Similar results are attained when informal labor demand is increased by 5%. The
informal sector is related to low wages and higher probability of poverty or even
extreme poverty. Thus, the impact in poverty reduction is lower, because every new
worker receives a lower level of new income. However, the impact over extreme poverty
is higher, because the new workers are more concentrated in those households.
Changes in wages would reduce poverty less than an increase in labor demand.
With an unemployment rate of almost 18%, the impact of new employment over
income distribution is greater than the proportional increase in wages. Furthermore,
households with occupied members have a lower probability of being poor, thus an
increase in those households' income does not change poverty conditions. Hence,
changes in poverty would be less than 1 point and 0.3 points in the case of extreme
poverty this time around. Again, informal sector improvement has a lower impact
over poverty and a higher one over extreme poverty.
A change in the poverty line would move real income proportionately higher than
an increase in payroll of one sector. In fact, a decrease of 5% in the poverty line
would move poverty headcount 2 points lower while a reduction of extreme poverty22
Table 10: Actual changes
1994 1996 1998 1994-1996 1996-1998 1994-1998
Occupied Workers 7799 7539 8298 -3.3% 10.1% 6.4%
Formal Workers 3836 3534 3949 -7.9% 11.7% 2.9%
Informal Workers 1594 1787 2246 12.1% 25.7% 40.9%
Formal Wages 722 693 754 -4.0% 8.8% 4.4%
Informal Wages 453 410 406 -9.5% -1.0% -10.4%
Unemployment Rate 13.9 19.9 15.8 43.2% -20.6% 13.7%
Capital Stock 564,938 593,887 636,592 5.1% 7.2% 12.7%
Value added 250,308 256,626 288,123 2.5% 12.3% 15.1%
line would change the extreme poverty headcount by 0.7 points.
These changes in poverty calculations can be used to construct \marginal" impacts
of each variable over poverty. For small changes, these calculations are relatively
accurate.
The previous table shows the impact of dierent scenarios on poverty and ex-
treme poverty, calculated using \marginal" impacts. In particular, a pension reform
program would result in a reduction of poverty headcount by 2.3 points and extreme
poverty by almost 1 point.
5.3 Observed evolution
Are these results comparable to the evolution of the economy after the Social Security
reform? This question is dicult to appraise, because the reform was implemented
at the time of the \Tequila" eect. Nevertheless, it would be illustrative to split the
data into two periods, from 1994 to 1996, and from 1996 to 1998.
The previous table summarizes the evolution of some variables in the relevant
period. First of all, employed workers increased by 6 percent in the whole period and
by 10 percent between 1996 and 1998. Over the later years, formal labor demand
improved by 12 percent, while informal workers increased by 26 percent. Wages also23
account for the dierence in labor demand between both segments: while formal
wages increased by 9 percent, informal wages declined by 1 percent. Capital stock
increased by 7 percent while value-added increased by 12 percent.
In these terms, the model can adequately account for some of the main facts.
However, according to the observations, labor demand clearly shows a preference for
informal workers, jointly with a reduction in informal wages. The simulation results
clearly show the contrary.
5.4 Limits of simulation exercises
Our simulations show positive aspects of pension reform such as the accumulation
of physical capital, the increase in labor demand and the changes in social security
valuation. Nevertheless, the results are not in strict accordance with observed re-
sults. Particularly, labor market segmentation deepened after the reform, through
the increase in informality and the wage gap.
Several reasons may explain this dierence between simulated results and observed
data. On the rst place, labor market was negatively shocked by the \Tequila"
eect in late 1994. Secondly, individual social security valuation may have well been
negative.
In order to allow for such discrepancies, we construct a new scenario trying to
account for actual changes: an extreme reduction of valuation, a signicant increase
in labor supply, and an increase in consumption.





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We can account for some of the changes observed, but our simulations clearly
underestimate the substitution between formal and informal labor which took place.
Also, it is probable that, besides calibration, some limitations may be inuencing
these results, since several aspects cannot be included in our model such as:
 Substitution between formal and informal activities within each sector: The
increase in VAT, for example, does not change the proportion of formal and
informal production activity and labor demand. This is a crucial point in the
simulations presented. This will be taken into account in the next versions of
this model, introducing two sectors (formal and informal) for each private sector
of the SAM.
 Substitution between skills and complementarity of skilled workers with phys-
ical capital: This is a relevant issue, as the capital accumulation eect is the
PR's main positive shock. If the renewal of equipment requires human capital
improvements, then the skill biased impact of labor demand would aect income
distribution through returns to education and through the wage gap between
formal and informal wages. We plan to introduce this aspect in the model's
future versions.
 Substitution between implicit and explicit debt: This issue is not negligible, but
the model is not capable to account for this factor.
6 Conclusions
On the whole, simulations show positive outcomes in terms of growth, labor market
and poverty improvement. These results heavily depend on the capital accumulation
that pension funds permit.
The main positive eect obtained from pension reform is a \growth eect". Finan-
cial capital available in the private funds is transformed into physical capital. This26
increase is translated into a decrease in capital returns, an increase in both formal
and informal wages, and an increase in labor demand.
Despite the discrepancy between simulated and observed outcomes, this model
shows that a substantial proportion of Argentina's economic evolution during the
period 1994-1998 can be explained by the pension reform. Part of the growth, labor
demand and capital accumulation was due to this signicant reform program.
Nevertheless, it is also true that this reform, including all the eects that increased
transition costs (including the reduction in collected social security taxes), had sys-
tematically contributed to increase public debt, a phenomenon which contributed to
the 2001-2002 crisis.
However, as we mentioned before, our analysis did not take into account the
dynamic aspects that are present in this kind of reforms, specically capital accumu-
lation and viability of reform. Undoubtedly, these matters deserve further attention
and will be tackled in further research.
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A Model characteristics: Labor markets
Our model is based on a standard computable general equilibrium model for an open
economy, to which several changes were introduced. We will focus on these dierences,
stressing the importance of some particular equations.
Schematically, the main changes are the following:
 we introduce two dierent labor markets: formal and informal labor. The
formal market is covered by social security and pays social security taxes. These
taxes are paid both by rms and workers as a payroll tax. Relative demand for
each labor varies between sectors.
 Labor supply is endogenous, allowing unemployment to increase. Formal sector
equilibrium is determined by eciency wages, which depend on the unemploy-
ment rate.
 Formal and informal relative supply of labor is related to a Harris-Todaro re-
lationship of segmented labor markets. Again, the unemployment rate helps to
determine this equilibrium.
In the following paragraphs, the issues about the labor market are explained in
detail.
Eciency Wages: Paying a wage premium in order to avoid shrinking is a
widely used framework for non-competitive wage determination. The introduction in
our model is based on the work of Annabi (2003), particularly on the Shapiro and30
Stiglitz (1984) application. The 'no shrinking' condition on this model implies that
eciency wages in equilibrium satisfy the following equation:







in which ee is the eort disutility, bb is the exogenous probability of being laid o,
qq is the probability of monitoring and detecting shrinking, un is the (endogenous)
unemployment rate and rr is a discount rate.
This equation states that eciency wages must cover the disutility of eort plus
an additional amount. This is higher, the lower is the shrinking detection (when
monitoring is dicult, incentives should be stronger), the higher is the probability of
being red (future payments are uncertain), the higher is the discount rate (future
payments are less valuable) and the lower is the unemployment rate.
In our model, the only endogenous variable is the unemployment rate, given that
all other determinants of eciency wages are held xed. It should be noted that
eciency wages are applied only to formal contracts. Several reasons can be given in
this regard. Firstly, only in formal contracts can eciency wages be implemented as
a commitment; in informal relationships wages are exible and future payments are
not secured. Secondly, the informal sector, without adjustment costs, is frequently
used as a buer to face transitory demand shocks, while formal jobs are adjusted after
permanent shocks. Thus, formal jobs are related to specic human capital, valuable
to the rm, that can be preserved at a relative low cost, given the low ring and the
commitment about future wages.
Formal and informal labor equilibrium:In the eciency wage model, formal
jobs enjoy high job security, are monitored, and paid eciency wages. Informal jobs
are paid competitive wages and have neither security nor adjustment costs. This
situation generates a labor market segmentation in which getting a formal job is
preferable than being an informal worker. Thus, unemployment is a characteristic31
of the formal sector (which justies the introduction of unemployment in the formal
eciency wage equation). The Harris-Todaro model of urban-rural labor market





shows that rural wages (wr) depend on the expected wage in urban sector, that
is determined as the wage rate (wu) times the probability of getting an urban job.
This probability is calculated as the proportion of jobs over total urban labor supply,
considering that the unemployed are looking for urban jobs. This equation can be





that states that informal wages equal the expected formal sector wage, considering
that all laborers prefer and seek formal jobs. This equation, considering that labor








This notation implies that the HT equation must be satised by each representa-
tive household. Furthermore, given that informality diers among households, a pa-
rameter (tparh) was introduced in order to maintain that dierence. This parameter
can be considered as a non explicit form of social security valuation: formal-informal
wage gap depends on labor market segmentation and on the valuation among workers
of the social security benets. If these benets are more relevant to workers, infor-
mal wages should increase in order to compensate for the disutility of lacking social
security.
Labor supply: Labor supply was introduced following Annabi (2003). The32
model imposes two restrictions on the variables: a maximum level of labor supply
(thus, a minimum level of leisure) and a minimum level of consumption. Following











This equation is dened for each representative household, while w represents the
mean wage rate.
B Model characteristics: Capital markets and gov-
ernment
The Social security reform simulation required that several closures of the model be
changed, particularly in the capital market and in the government accounts. Capital
supply is exogenous and is freely mobile across sectors. Nevertheless, the social se-
curity reform program collects pension funds that are invested in physical capital in
a given proportion. This proportion is determined by two other allocations of these
funds: public debt and fund fees. Thus, the proportion that is invested in physical
capital is exogenously determined in the model by the parameter taop. The increase
in physical capital is considered to be the perpetuity of annual funds, discounted at
a rate rrr. In other words, long term impact is assessed. Thus, the capital supply
equation is:






Pension reform reallocates a signicant proportion of government income that is
transferred to private accounts. This introduces a signicant decit in the social secu-33
rity system. These transition costs can be nanced by higher taxes or by public debt.
To introduce these aspects in the model, government closure was changed. In fact,
the government increased VAT rate in order to cover nancial needs. Additionally,
government can make use of a proportion of pension funds to nance transition costs,
through public debt. Both sources of nancing should maintain current government
savings as xed. In other words, transition costs should not aect the nal result
of the government accounts. Two special characteristics are relevant to the case of
Argentina:
 The increase in tax collection is focused on VAT, coherently with the adjustment
in Argentina.
 The proportion of social security taxes that is converted in public debt is an
exogenous parameter that reects government's regulation of pension funds.
This closure of the government has evident drawbacks. Improvements would take
into account government debt, nancial costs, limits to outstanding debt and an
increase in interest rate when debt increases.